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(54) DYNAMIC RAM 
(57) Abstract 

PROBLEM TO BE SOLVED: To provide a dynamic RAM 
having an information retention characteristic improved 
with a low consumption power. 

SOLUTION: This dynamic RAM is provided with a memory 
array which comprises a plurality of dynamic memory 
cells each consisting of an address selection MOSFET and 
a memory capacitor. The dynamic memory cells are 
arranged in matrix at intersections of a plurality of 
word lines and a plurality of bit lines. A non-selection 
level of the word lines is set lower than a low level 
fed to the bit lines. A potential difference between the 
non-selection level of the word lines and the low level 
fed to the bit lines can be adjusted to make a leak 
current in an off state of the address selection MOSFET 
not larger than a desired current value. 
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[#aFgt#©3SH] 

^sjrmosfet siFiem* +>t**»&fc* &&© 

Tfe5**'J7l/-f£d*- ±B7-K*©#«W< 

£ b t & 3 *W *■ ^ v * MR A MX -3 T> 
j-| 3 r7_ it|fcz>#aftl/<J/fc±ia£ * YWZ.**. $>ft 

*SRAM. 

[§s^2] ±137- Ym<Dimn^'<fl'£±-&v:v 

h&fcJ^&*i3n?V^i:©StftM©Si£&N ta 
RAM. 

n5*©-efescii:^^i:-t-*i«*^2©^^^ * 

*S3RAM. 

[IS*3S4] ±f3rKVX3tiRMOSFET* s J&j£S 

sns *)©-c-fe 5 d h*¥mt? zm*m 3 ©^-r *■ 5. 

y^SRAM. 

[813*315] JjayFl/XjKRMOSFBTtfJ&ja* 

*»;&»5S^ff©>* 7**BEB:±B7-- K&©# 

aiRV^ J: *»o±S37 b* V*31^ 

MOSFET©:*7 WMX © U «S5* s 3f M©«S£<i 

[ff?*JS6] ±f3HmE©^y*>W7;*11E«U 

±13 7— HH©^a^^^^*^^* s rtsasniis 

^SEi:ffi*«g^i:©Mti&{t^tife"5iai'f >K-*"> 
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T^#«t£±£J&fjfc3*tS4>©-t-<& !K 

SSEIES^^tt MtS * ©IE * * £ * *8t# 
jglC^t^i'IRAM. 

TiMMttt«±fc3l?J«**t* *©*«**>* 

±Brt»«*HBi*» «st»!>©ai**ffi*Jiaw**_ 

±13#i!];*Hfc#*©;< : E , .l7W CfciU ±f3^»at> 

©&#©£© -5 •£**£«>&&*>©#*'<' ff@ts*i 

/i/fc±EK* mfc#;tS>ftSn7i^;i'i:©«(ftli& 
±137 b* l^SJRMO S F E T ©^ttKST-© U — * « 

*#»a© wttkciTi:* a <* a trast- 5 * ©-efc a 
[^^©^^^] 

[0 0 0 11 

[»w©iw-*tttB»»3 c©»wttx m-xvtm 

RAM (7^A'7m'^'J).ti5^ 

s. 

[0 0 0 2] 

[^©S^] ^t^fflRAMC^ItS^tH 

^©flWWSW»H*«<^*fc© cl *^ <o:,!,l1WB * 
*^<U T1»1/X3WRM0 8FET©V— X, FM 
>&^US i:S«i:©F^t- § 5 P nSE-&©m^*^ < 

-rs&gtffcs. ^©j^fcatK©^****^*- 

±f3MOSFET©b^V^«K* $ ®<*?)% V 
— h@ff3bsgg%«{a©<t-5*^S^V<^t bfcS^© 
v-^ , K v -f >H© U - * «S£i«t*a bT b * a . c 

. goiECU ««fia#l$li8©&#&iasJ:3Cbfe^ 
^^*^^ SR AM©«?0i:b-C^ »W2-5 2 9 0^- 
^K¥6 - 2 5 5 5 6 6, *#H¥7 - 5 7 4 6 1 
^^fB»V^ 5 P'7 - 3 0 7 0 9 1 ^S^feS. 
[0003] 

[^^Mftb^^fc-rsPSl ±E7-F*©#»1 
±|3^*'J-b^©THl/^SRMOSFET 

©b§V>fit®E©Xo-b^/^y^©7— ^ b-5r-;*& 
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sew icissra-s&sstffcSo *bT* ±B**'J-fe 

;KDT F 1/^1«IM0 S F E T tcttbt^s; TZ 

[0 0 0 4] ±BMOSFET©b§VMt«E«:x 

MiKv^S©^ 3 **'*^****^*®"**^ ^ 

<@*©SS 10 

±B7Fl/Xj«!M0SFET 

©*7*arc© 'J f w >ib©«j 

OSFETOV— FW VtWkafcSXtt^^MI 
V ^ >fffl© >J «*Bu ? - YUvimtR^^*® 

pnt«rt©U-f ±§3M 
O S F E T©V— * - F W >IB© 'J — * 
■**fc»©7-F*©#»Ri'"Vl'©«ttfc» ±I3pn 

ttd&c© y - * ««©«*s*fc»©«iHwn t \m 

£-J-**©-C**. bfctfot. #&6lC±|3MOSFE 
T © b £ V MB«E© ^ D -fe * ^ 5 *5> * JS bfcfc t* © 
«ffi§££«U ^*'J *;i>©«*«WM*«ftfc*"* i: 

b*-5%>©"C*5. 3< 
[0 0 0 5] £©»B©@ttBU tt«***TMMR«* 
^tt©2ScSSBI-3fe^^^ »*«RAM«W*C 
fctcfe*. ccWHCWBfcfeVfc*®'**'©^ 1 ** 

[0006] 

f»©^*<«w*R*®©*ai*fi*ciW!"rtitt» t 

B©aD"Cfe*. "Tfebt.. *B[©*7-FI*i:«R©t£ 
v MSli:©£j&£7 F 1/711RMOS F E TXtFBMt* < 

+;v>* gas**©*'* ^5*^1^^; -b;^v 

B^-F*©***!''**'*-^ 11 * M*fc**&*»-* 

Mfc*V*T» ±B«7-F«©#3W«/'«l'k±BKsrh 
|&fc#it 6>fi5D * i/^yH:©«ttllft ±B37 .F b*31 
JRMO S F E T©*7«ttK© , J -^aiS^mS©*^ 
ffiJSTF i; fe £ «fc -5 KHOWJtefc*" * o 
[0 0 0 7] 

[*«©*«©»■] HUB:, CCJBWfcf***^ * 
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s y £§jr AM©— Hifi«©liW0KISI4*a*S*i"CV^ 

<^*b»©«bm*«*-^ #ea^u3>©*^* 

lfl©iMKMMR±C*SV^TJB***t*. PIStttx 
©«*BB»tt«i&*ivCV^3'. 

[ o o o 8 ] b 1 vxmztitz i o©^ * y 

7WMCAlWOt, 4*©7-mWLt 2# 
0«iE«rHlBL, /BLt, Cft&7-F»i:tt*l 
K y M»© 5 *©-* B LXli/B L ©FSfcifttt £ nfe 
8o©^ 4 EU'b/WW«i:l/T«»Wtw*ti.TV'»*. 
^-f*-*»*SW*y*Mfc» 7K^IiRMOSFE 
TQmfcEtt**'^*Cs 7F^ 
gJRMOSFETQm©y- Ftt» Mf&^"S'7— F££W 
L*fc«*3*U ;©MOSFETQmOFW>li« 

[0 0 0 9] J«»©J;$K:MOSFETttR#raCfEfc 
*«**©**&* ±S3M0SFET©HWX V- 

^i±@e&*KW-rs±t-©mma«j?fc*©T?fe5 tsg?* 

ftfcv*. B«*+><S'*Cs©«8b>-F©* 

tt, ±B©J:-5fcK»M»BLCS8»snw5©* s F 
) tfv-xfcbT^ffl-rs. i£fcs a*BiblM*©J:SK: 

ftfe, ±BV-^kFl^W , >i $ iS<Bbt:JtB*v^S'^ 
CsCWI^-Ffr&KfMiBUcBItT*** 1 **. ' 

[0 0 10] cojOKWC^-f^iV^BRAMt^V* 

J^B L«©^-fl"<^tMbt±i37 P1/^*RM08 
F E T Q m© b & V*MtEE4M! fr* < * nfclismm V C 
Hfc^HS. *bt* ±IB7-mo^V^^ 
10 EJg&©}g«I«{ftV S S fcMb-C<£< ^nfcfttEVNN 

. fc»7-F»*»R/*»&fc***-FF7-f^SWD 
1 li> ±B»ESaV C H fc±Bft«EV N NS16^« 

±B7-FmWL©StiL ; feVCHXttVNNlC-r5. 
[0 0 11] «341-**>^T>rftrt»KE«EVD. 

50 -VHJU JiBfcSPSEVDLtCttJfcbfcb'^fcSft 
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5 

SlEVCHIi, vDL + vth©ia*issmt$n 

ii$tlfe2^0CMO >^-*[s]g&i»e>fe3 CM 
OS^y^HBSi^ fr*>5CMOS9»f0»CiW 

7CDXffi* ^ - b* «U -t«3-*t ©«» »B Li:/ 
BLCjgj^^ftS. ±S3fflatTf HftBLk/BLtfv- 

fc*lc& M»BLk/BLkt^7>^<0 

SFET£,fc!)g$l2*v3. 
[0 0 12] EJjjsbfcV^ ■fe>^7>7 , ©^(iIsIES 
. 8u ±fSB*KyM»BL, /BL£*fJi&bTlS:tt£>*t 

;i/M©*t^M O S F E T M O S F E T if tlS . 

V^SMOS F ETOV — ^ti#tSV — J^^fcS! 

S F E T bt (5]K©^»mteV S S tlZ . 

±i3p]i$£P^ ; v >*>vmMo S FET©V-**>-£ft 
*lfctt*>*7>7'©iwi^'f ^>^c«v^tp**> 

*;i/M©;W— «y^MOSFET£fl-bT±Brt8* 
|$ESEVDL45ftl&*n5. 
[0 0 13] E^b&V^, ±i3-fe>^7'>7*©#{4El 
K©AtH*^-KKtt, ffi*l£*bll*S*3**-f=> 
7-fXMOSFETt, «iiKvM*BL. /BLt^ 
-77 ,j f+ _yg5VDL/24^t5^ f 
OSFETii»6>'5;S7*U^ ; v-y0S&* s §S:lt6.ns. 
*t&©MOSFET©y-M^ ftlC-f3 7-fX (X 

-^-5^-1? K?4'*SWD l^tP!t<x SfcU"^* 
V C H t. Vtm&. V 'Vl/fc V N N © «fc -5 & i: "T 5 
^©•CfeSo 

[0 0 14] ±l3SffiVNN^ VBB1 rtgB«©l3BS 
VNNgenx VBBgenti5^^5o ftgC^ 
©Is|g&VNNgenli> JBSIifk ■9 L +-i ? ^>7 , [lK 

*«MJ JHWfTMl, TM2C 

F»gg&m?E(E]S§VBBgen*K SStSHES, 

M 2 lC«t D JblBSffi V B B ©SESIgtfRJtfcfc £ *V3> . 
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[0015] tmm&te: ^mw*?* 

E% h^/CS^©«k?&fB!Ws<f££ 

m^&#6£3"5. VCCIi, 0!l;tl£3. 3V~2. 5 V 
. ©^fe^SSSE©**^?"*?*^ VSSttOV 

©«t -5 fc®&©j£%s&£#ia-rssg?-r-fc s . 
[0016] ^fcf&ifK^axfcv^ z.o'gsmw-i 

0 5. y^SRAM-ett^'J^WSStf^UTW MC 
Al, MCA2©iaiC«S»{@^t!l#nTiaite>iU 
**StHR©.**tf3'WMCAl, MCA2©**ve 
ftfc#j£b-C±f3f*3S&«?Eiil?&VBB g e nWVNN' 
genfc&8dSIS:W-e>*V «i«UD^«U7WMC 
A 1 fcM C A 2 K-S*-tC*tfS bt±13SKV BBU 
VNNUVBB2, VNN2©«S&^ff5J:-5t:$n 

[0 0 17] EI2fcfc^ ±Bl/^"b>*®-*K«© 
BHHHtfjjfcSiV^S. c:©^SS^-C*J4x ±I3VBB 
JO (VNN) &-&<DnzmftKLl8&*Z>tcibK2-0<D\s 

^<;w i 2©t^ffi* s fft>ns. "3* V 1 >VB 

B > V 2 ©gl&fcfc * £ "5 V B B <D&mWftt>HZ • 

VNNgenfciatt£*t£l'^l'-fc>'!*' l;: 3 3VvC * K 111 
a<fc@IB©* ; ?©j£»SaSiS«t^^bT±ffiV 1 KM 

jSbfcEl^bfeV^SVl' , ±S3V2fc***SbfcEto 
b^«EV2' ifi*tl*irfBtMi<flt* VI' >VN 
N>V2' ©|S^fc&££?fcVNN©#J®#?Tfc>ft 
5o fc£U VNN>VBBfc&3«fc-5fc±f3SffiV 
1, VI* , V2, V2' tt^$n5 < fe©tfe5. 
30 [0 0 18]SffVl cuavi'jfc^w 

^«EVBB©$6*Mawt'J^* (»v>) amtttteb 

fc&©T-fc?K Vl<VBBfcfc*fc±H*MBHBW>JB 

sawreHttd -fr-t?- * -s?# >xiHis&c «t s n -9 * n 
•7®&<omftKL io t/t v9>u 77>n&y b b*jj: d 

gg<3fc-3tVBB<V2t:35:5i:^ ±83%S®{rS©i&f^ 

5. CinCJ:Dx VBBtt±i3Vl~V2©f5BCJR* 

40 [0019] l^<;Hr>U- 1 14. @K©Stt«tity— 
htfggK^ntNf t >*MMO S F E T Q 1 4 tP 
. ^>*MM0SFETQ1 3il. ±I3M0SFET 
Q 1 4©V-*ta ; &«EVBBi:©iaKiS!tt&ftfcy 
^-^--jj^CDMOSFETMlx M2 V M3h, dft 
e,CDM0SFETMl~M3^)Sit5V l M>^ffl© 
^yfMOSFETMS l-MSS^^^Sl/^S' 

OSFETQ 1 4<Dy— McfflOStiSllB©***^ 
OVSSfCbtx MOSFETQ1 4©b§WSSE 
50 Vthfcx ±l3h'J *>*78©*'f s^MOSFETMS 
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1 ~M S 3 ©* >#m/*7#Mtttfc bT±g3*W * 
— KJggl©MO SFETM1~M3© bg WfSmBEVth 
1 fev*bVth3 i)SS»?Wfc:lin»^nfc«fft^bTs v 
BB (VNN) #&#fitaW:*£<&Sfcx ±I3M0S 

[0 0 2 0] CLCD^StfjT-tts «ffcfflR3**V^ & 
^g«*Kb®*:«>fc:M 0 SFETQ 1; 4 ©ftfti: bTf£ 
«f 5 Pf * V^^SM 0 S F E T Q 1 3©V— Xfc 

^;HM0SFETQ1 0 i:Q 1 1 #19:1* £>tt*. * 

fl,M<OX4 ffMO SFETQ 1 2#Jii3MO S F E T 

qi iicit?«Jtistte»ns. ±i3mosfetqi 2 

fBMO SFETQ 1 2£*>#*ifc3-&5. CfltCi 

n) ©*>x«fl**MMM:'*ft*. 20 

yf-MOSFETMS 1~MS 30^— P^-V 
>*^fi©^-f »f MO'SFBTQ 1~Q3 ta- 
XF 1~F 3fflU-C«©SE* s ^*n*^' 5 - ±13MO S 
FETQl5&VMxQ3©y-hfc«±^ 7JW*>1tiKB> 

ttSST? tt^-f ffMO SFETQ 1~Q 3 

±S3b'M>^ffl©^^ ^MOSFETMSl 
~MS3*t>!RSiC^O^ JJW-f*- MM» 
©MOSFETMl~M3#@*&*tt!lfc3ft£" bfc# 30 

%>©"C2d5o 

[0022] ±I3&«tn;R 1 &V> bR 3 fcttu MM 

y^-MO SFETQ l~Q3*WWGfc*7tt*fc** 
S^^t-tS. dftfc-fctK ka-XFl~F3S«I . 
iUV^ttit* ^Ffiifi«]lC±l3t^-XF 1~F3^ 

yFPDltMI/^ftWetik* P^v>*;i/§J 40 
MOSFETQltf*?^*^ ^nWtJS^th 
'J $>^ffi®^ yfMOSFETMS ltf*7tt^t 

I3MOSFETQ 1 4©bgV>fit«EVthfc±I3*"-f3" 
-Kg$!©MOSFETMl©b§^ffi@EVthl Sin 

[0 0 2 3] WT, ±»;t*rPDli:PD2fc/W.l/ 
-fe VXSffiV 1 ±I3M O S F E 
T Q 1 4 <DbfcvM*«EVthK:±IBy<f *- b*^©M 
OSFETMli:M2©b§^fit®EVthU Vth2 S 50 
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ios.fcsmvth+vthi +vth2 tcissesns. ±13^ 

„|tpDl, PD2»lFPD3CM^*ft»t* 
-b>X«ffiVltts ±|3MOSFETQl 4©b# 

v>fitsm vthc±e*w *- Yimou osfetmi 

~M3©b§WfiSEVthl ~Vth3 fciaS-feSEVth 
+ Vthl +Vth2 +Vth3 tift^^nS. 
[0 0 2 4] JLI3M OSFETQ1 4 © H b-f 
e,ttS-fe>*aj:fr8:> N^>*;vSMOSFETQl 
5©y--bfc«!££ftS. COMO SFETQ 1 6©F 
V-fVCtt, ^kttPf+>^SMOSFETQ 
17^lte.n, ^©y-htH:±i3MOSFETQl 
OfcQl lCi&b^^b^n, MffMOSF 
ETQ1 2S51bTSi©SSi> s ^iO*^S» ±I3MOS 
FETQ15ICI±> MHIfclN** >*MWO S F E T 
Ql 6tflSlte»^ ±I3M0SFETQ1 7\Z\tT?* 
>*/l^[MO SFETQ 1 8tfKWK:B«tfenT^Ty 
-V&lSfcSftS. £jxfe©MOSFETQl 6-kQl 
8CD y_js{ctt N ffc&©b^;V*>*Hi#aHftt&3*^ 

[0025] o£>K VBB>VlCfe5i:> MOSF 
ETQ14#*7#ffiU Q15#*>«»9tO*V 
^M)t>^Hl**^^ -f W*-*H» N 2 

^©iWf^&CS*ifcfc£^ rta5S£E»®S&VB 
B (VNN)"g f en©»fmi««**^*'*"*» 
[00 26] b^-fe >tf 2 ft, ±B»9 S E fcgtt* 
W w*-*BBN l©m*t J^*^ *^«W*H*P 
^>*;HMOSFETQ2 0^ -£*tfc:itt?!]K:g$i 
SftT±83MOSFETQl OfcQl ltliDb^S/ 
7 ^ft, ^.^MOSFETQUSIl/fclEi 5 . 
£*— b icBlJa^tifeMO SFETQ2 1 © F b-f >C» 
^*-WSOMOSFETM4, M5. M6£ttyj 

fc**U ±SMt««EVBB !:««*«»• 
M0SFETM4~M6*®Bt5b'J5Vyffl©^ 
^M0SFETMS4 -MS 6 1 J; D -b >X b^V©. . 
HgtffrfcftS. ±|3MOSFETQ2 li:±!3MOS 
FETM4-M6Tr^JE*nfc«ff* s x N*-*>*/WB • 
MOSFETQ2 2fcP*+i'*»MMOSFETQ2 

4 ©y- h t^ia^n. ^©c yfmf 

£ ?> V 2 ©-fe >Xf&f£#?T t>fl 5 . 
[0 0 2 7] ±S3HJ £>^J8©*-f ffMOSFET 
MS4~MS6Cfc3u gui3l3«fcP^+>*"> l 'S©*'f 
^MOSFETQ4~Q6^btka-XF4~F 

^b-C. ±B3i:Plb^5'b-PDl~PD3i:7';V^> , > 
jf£fcRl~R3tC<fc»K ba-XF4~F6S«!Sibfc 
i: PI b«^*^ 6 tt U ±I3V 2 © b^^S^ff fcft 
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[0 0 2 8] W*/Hr>tf2Ttt» ±EWHs>* 1 

*gmffiVBB#V 1 J;D(gTb-Crta5Sa^E3!i&VB 
Bg ntffirflMfcJBfc ±BMOSFETQ 
2 2 Q 2 4 Y*f— MgHKMMWfcN*-* 

>^SMOSFETQ2 3kPfVf*AfiMOSF 
E T Q 2 5:MW*6*W iEl/'^/Hr >tf 1 ©aj*©^ 
J l/^<;i/t«t t), MO S FETQ 2 3 *s^>ttffitCs M 
08FETQ2 5#*7«»:ft9TI/'<Wt>»2fl) 
«fWMs»fc3ft*.' 1«SCV2<VBB© 
8&CfcSfctt>fc. MOSFETQ2 2is*>ttSl r t!fe 

HSSN 3 £« bT V^-b >1f 1 ©M O S F E T 
Q l 6 £*>tt«8»^ Q 1 8 

[0 0 2 9] Ufci^T, ^Sm^llESVBBge 
n©iWWlfc iotSfiiEVBBiSfiTbtV 1 > 
VBBt&bMOSFETQ 1 4i) s ;i">tWBlC % MOS 
FETQ15^7tt!gC&otk V2>VBBfcfc 

5 *-e©Htt 2 ©a^m^©* 3 * ^ 

Sffl5£lsIE&V B B g e n®ftfttBRC ioTKffi^JE 
VBBjb s MC<gTUTV2>VBBi:&S^ Iz-^/He 
^-^©tiJTjtf'W VVHi^tN ±B5»fS»l»l' 
Tl/^-bViJ-ltOMOSFETQl 4<D*>#M. 
MOSFETQ 1 5* s *7^«K^ot'f>^-^lHlSS 
N2©ffi*{t^Jb s n'>l/'<;i'i:fe?K ±13^->l r ^— f 

ffi*fi*ftJBJ* l^T rtSPSEE«^@B V BBgenOt 

[0 0 3 0] fiLt<D»ttB\ !7- 
Sfe4frSfiSP«E#B£®!£VNNgenfc:fcV , >-t*K ±B 
■fe^l/^tfVr i:V2' fc&S^JtTx 
#&fr54>©t*fc5. 

[0 0 3 l] 03lc:J±, c©2gg3£#s* , 'f^5.y*S 

«fl*«fflWtt±Brt»*«EEVCH©J:-5*^'f V"< 
MlSntV^. £ftfc«fc!K ffiitt£s»MIBL, /B 40 
L 4®SS-r 5 4: i: t> t M-7 7'J ^^-^«EV D L/ 

2*{fcl&-r£. ±Btt*l£* MtBL, /BLttn-7 
^y^-^— $;HEEVDL/2££ft3©TN -f35-fX 
fg*§- E Q © V V DLCDia fcf£V^{4t *» l&tf^ 

©4>©tc-pv<t:tteaMtev^ c©HSS0!I©<J:-5fci*3gB 

Hi«svcH£/i!u5-i:fc.fc!K ±EJE»x-f»*-M 

0 S F E T©*>J&ifi&'J*2 < L,-C$§B$R3T*±i3ffl1«fc: 
V^BLi:/BL0M-fl/'<^ (VDL) fcO^l/^ 
;i/ (0V) ftJg»**T«t»IB«ttVDL/2lCH«-r* 
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[0 0 3 2] *'eV79±XlZtH't±&( 
•tEQ4 ! ;Wl"<;i'i'&P , >l / ^ l ' t: ^ ftt5 ' ^©t 

ft5fc©T-&3fe©^ ±i3^^y^M0SFET©^ 
[0 0 3 3] ±gB-fa9-fX«9EQ*»ft«ffiVNN© 

io *$fc#wiw<*fc*ixfc«K:, *7-f*wl*U:B 

5. CftK«fc»K ^^e'J-bWK^I^MOSFE 

h^BLXl±/BL©±i3M-7X'J*^-^S(4 
VD L/ 2 1 snfetFMfc©Ht-f ^Wt> 

[0034] *>z7>7mmtm^sAN&s 

-7-fffM0SFETSt>ttlC hX |s]S&©&«!« 

{4© «fc -5 fen* l^/u©*rfMUE** 7" > 
S. ■fe>77V«ftifSAPI4, ±Et*HH$SffiV 
D L2p£> !siE&©gJfeS{fiL V s S © «fc -5 * p ■> l"*^ & 
VFtftK ±l3P^W*^M©-'^ , 7-^'f f^MOS 
F E T >#SSK figiJ^ffiSE V D L © «t -5 
>fV-^;i/©l!rf^«m&4-itS. ±g3©id*t^^— 
y^MOSFET©d->«SIK:J;»)x ■b>^7>7'©ti 

fct> ±|3^^eu-fe;i/ii»e.©^aib«{i^3b s iS^^^ 
figP^BEmffiVD L©,fc"5*;'W l/^fcx iH]S&©gcife, 
S{ftV S S©«£-5fcP •> l^MCtftgSftS. 
[0 0 3 5] ±|3©J:-5«i-fe>^7>7'© t fi^ fi! '^ l::: « fc ' 
«iK9 HBLk/BL«A<v^l:n*l' 
^;vfc*foSLT, ±837 - K&W L ©3SiR8W£ K ^ ^ T 
±13^'^ MSlBLXtt/B LKSSJSSffCV^S^^Ey "fe^ 
;v©Eta*+'V>*Csfc:fciu ±Efcfc©Bt*SEr#81 

[0 0 3 6] jt^EUT'fr-fe^OllTfciiK *7— M*W 
L tt±13figClii«BE V C H if h ±BH«EE V N N fcSffe 
TtflK *©«fc-f 39-fX«*EQ*»±Bft«EVN 

$HBLi:/BL©-'V'f l/^Vfcn^V^VS^b'O 
-77*'Jf ^-^SEVD L/2tf So d©«fc-5^ 

r «; ^*-*«ffiv d l/ 2 ^ »; -^s 

«tC«t^)^i&1-S©*B5±•r5fc»t^ ±Bff^EQC 
J;ot*>ttJSK*n^SX-f yfMOSFETCi 
i, A _ 7 7ijfV- i?aEVDL/2i) J ±83ffl^^f b 
SBLfc/BLC£i&5*Ot-*5. 
) [0037] ^<DmS&mX'\t. @lSVEl2K:7nbfcJ: 
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20 



tu ±ia/^u-fe;i'O5'b*^^s^ M0SFETQm 
^©sst^-FKg^nT^sv-*, ^w^tat 

VNH*«U *©&fcti-XF 

i~F6*»R«fcis«r"*"* c©»*« v 

NN g e nC©*±B b 'J * >**ft*<W0U *©fi 
[0 0 3 8] EKfcBu 

RAM©— J|M^©*l6*3PKl!IS#w**vtV , »S. c 
o^o^t^^lRAMBs 3»<>x;H?tiIfc 

p-aaMR±c»v> 

gS£©nl!'>*.MS«£ (Deep-nWELL, 
CDWELLkV^) ft«*U iPi^SDWELL±K 
«J t;V©7 h'V^lJRMO S F E ±>7>7> 
70N?+>^SMO S F ETS^tS pS-> x;i/ 

^pwe l L^^n-entpm-r s 4>©t-fe5. 

[OO3 9]0S*BU ^€'J^«^P WEL 
LtS, HHBC*1-*5fc^»*' t-fT*«EVBB* 
EPiDU ±fa7l»^«MOSFET©bftV%«[«E 

J;5**5pfil>**««pWELLtJSftbfc'J** 
* U 7*Jttt/l * 7*«ffiVB B«3fci!Ril2bTm 

*«wwii*ft<3**- te#> ±B-fe>xT>r©N 

**>*JI*M0SFET#»*S*1*PWBLLC 

art- *. 5 t x^xmm^m^ < * * . 

[0 0 4 0] ±IBDWELL£tt y nlfs^nW 

>*;PSMOSFET#J£j££ft*o ^©DWELLS 
V±13nWELLlCt±, ±B»EtEVCHWW77 

x^R*#J^l*ftT*ifcP^* >**!BM0 S F E 
TtfT&fi&Sft*. ±a*«fctt* ©S&©i£fcfH4VSS 
ifiZtLbtl, *Ct»**hfcnWELLfctt«ll«E 

[0041] £©*as«-ctt% ^^n^Msns 

pWELL^ JiBDWELLC»jar*ikC^D, 
pWE L LSta@®>U 7^tEVBBt« 



30 
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-f <feMC A 1 J:MCA20«CtttaC*ltfc«#C 
B: N Jtft*ft#±E©J:3fc«JM&fc4M*3* lfc P WE 

*«ffiV B B fc#;t 5 «fc ^ t-T S d fci^-e § 5 o 
[0 04 2] _tEDWBLLfcttrt»*«EVCHfc« 

f&U ±i3DWELLrttJf^^P WELLtB: - t 
l3m«EVNN&tt^bTt)«tVN. d©8l#-t-tiU ±13 
DWELLOg^it, pWELLCi^itflS 
B 2 fc7j*£ftfc5£«Ela]S&R GP i: R GNOlB*t»» 
6tifc«HEMfls©fc»©**' ti '* CDHkC1)Nfc 
JWffl-CS*. bfetfot, p]B©<t-5t±l3DWELL 
CttMEVPPtWftU -IBDWBLLftCWS' 
ttfcpWB LLCHLhB*«ffiVBB*«ISbfc««-C. 
UU ±B3»MEB»RQPkRONCDai*fc«E««flS 
Ofc»0*V^CDHkCDNftMOSSl»t» 

[0 043] H5fctt. c©»fl8C«*y-f^^»*B 
R AM©* * 'J » :7©-l««©W*l' 7 "> ^ EiJ 

U-CWeftC* j ey7W^MCAl~MCA4Cfl-t* 
tBIt**0"C»*. ±B/*y7-f VMCA1~M 
CA4fc*tJSUTx ±BDWELLCiD»«*MP 
WELLW«*ft*. ±B4o©**VT-f 
l/MCAl~MCA4C-»-fc««tt, 

V B B i: T7 - m©#*&«E v N N fcJ&JSf 
SI*|g|S«a#B3iIalS&VBB, VNNgenlftVMVB 
B, VNNgen4SI£ltSJ:eKi-?»*)©t*feS. 
[0 0 4 4] J:i34o©/€'J7-fl/MCAl~MCA 
4 fcJfcfi&Sftfc* * U -fe/UfcCflWHWWtttttB©* 

*n«n©flMMW«MI#»l^-«Cft* , 
i5C, ^n^n©rtS5«E%*lalKVBB, VNNg ■"; 

en©±BM^>^l3!&© ti - x *^ l,S * i *"** ,{D ' 
•Cfc*. ^t^^SRAMO'J7Vr>a 
JSMSttx ±B4o©/*97'f l/*HtfWr3«fc*" 
S*©tJft*©Tf» *©«JHtt*fe«*«i*^«>* v% 

±B V B B , VNNg 6nCD±Bb 'J ^ >* r HBtOt 
EMSUU ±B«* WI«««£©»^ * U T-f V© 
flHlfia«#ttftfb©%©lc^i3***5K*<"*"*' :: 
fc N ftSV^ttWacflWWSWrWNSft^T©^*'^^ 1/ 
MCAl~MCA4^Sf5J:^fcb , M>^SA J 
fHfigsna. £©»**»* !9B»WbfcJ:5S:VBB*» 

nre v nno&* Rrttct" * * ©t-fc -ore * ^ v ' 1 - 

[0045]B6ttt> d©^WC^5«uB©^-5*« 
fiWMEHttWWR* nfc^-f ^ 5 v * MR AM©-#IJS 
^!J©mlll&^'< , 7'•>^E* J ^^ , '^. HHC^t 
tt % ^t5«»BRAMti*t5#HB^Of*© 

di % c©^iciiai-?»a5^* s *Js«teK:^$n-c*5 
50 <n#^©*«M***®» <0 * JfittwcJ:!)% * 
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fsiis/ u n > © * 5 & i H©**WMt«±fc*v vc«aa 

[0 0 4 6] £©^flS0|-t-fcJ:> «fc1WIR3ftfeV%**„ ;* 

t*-6ft«. 4owoso^ ; EUTH , t 

fEVT't VMCA l~MCA4£MJ&b'rV , >S. 
[0 0 4 7] ±Jfi©*3C*»**\* 
UTfe^C2<ls ±Tfc2«r^C#lt6ft*:4ffl*6 

. ffeSBfc:.*-* vn^a-ytWll 1*88:1*6*1,3. -© 
«W12W5«SiiT» ±l3±T£:0-l*6ft*:* ; EU7 

w ©* F«**ft*ft#eiw* «t a fcsft 

ffl#l*6ft*. £©l*3S5«E*&£lsl&9Bu ±I3VBB 
gen, VNN g e n5^ESE@E5fe®tfc^$ix 

[0 0 4 8] ±l3/ ; e , J7'-f V Cfr^W) 15ft> 

*tLt^fii&$n54)©-efe5. ±I3-fe>*7'>7'7'>7' 
M«( (*n*:c»jy) 1 8i:$n5. ±i3-fe>*T>7* 

[0 0 4 9] ±JEOi5 t*3*f f 7©Sf * filfcS 

i/cfe&fc4«rofc#i*&ftfc**y:7Wttx 211 
oTsaa$nfe2o©/ ; E'jTU"f ttx *©+*aw-fc 

^en^4"^t: u-c±t fc« *> frttbtitz 2 ra©* * u r 

ssn*^ >?-mi©»r«**»M"*- 

i:¥*T£5SiiSftTU-7 , '7- F3MU»©»R»*fe«y* 
[0 0 5 0] fefcHfcU-C^Sftfcl^©-*^?''' 1 '' 
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(-tJ-T-T-W) 15BU @iU^4 s *77-H§4 ! 2 

#2 5 6*fi:$ft&. lHlofl)^*<;7WC* 
v>t\ ±83/^';^ v (u-yrw) I5*r7-KK 
*his&£ftfci 6<@ia»-6ft£* > $>x ^#i:UT©±i3 

tt&tis. £©«fc5fe/*urw#±<rt-8rai£i*6 

ftsa>e>, ^»Ttt8x2Kx4K = 6 4MKf bO* 
5 fe*J3t£&fi£i^ «t -5 C 3 ft* . 
[0 0 5 1] ±13 lo©*^ 'J 7 W & 

€ ij 7-f V 1 5 Stf 77- F b'7 -f ^ ctf-y?— MS" 

j eJii:¥fTfcffiS$n2.-l>-7'7- h*^©S^M-^&^ 
C©HJ£03T-t±x *-f>*7-M*©**»6"*"fc 
S^&3.*fe6«> *-f>T7-M*©B»K**' 

S1J-777-m£EM<*-fr?>. iOi^W-f>9-b- 

ia*iqit«±8*t^ai$^ Rv^Mtrvh^fiitM 
bt4*-r-^i s i!i»)^te>^fc-y-7 > '7— m©**>6 1 

^^tfEesfts. c:©-y-7"y-HS^b*^-< >*tt» 

±13-y-7' , 7— K K.7-f ;«DE5U?5rfafc36£Sft* 4*© 
fi£"l"5o 

[00 5 2] ±i3io©^^UTV"f tss-rstx 1 
voa^M^-r^t^'j-fe^a^ft* io©y*u . 

V £2**5 bfc-y-7' , 7- F F *-f Jtfc** 1 #© 

Hss^tfa^sns^ 1 *©^ -f 

8x4 = 3 2*©-y-7''7- b*^©*^?. 1 
^©-y-^-mtfSlRSftS. ±!3©J:-5C^'< , >^ 
- FH^I5K: 2K (2048) ©^ * U -fc^#»» 6ft 
5 ©t\ lOCD-yT^-mfctk 2048/8 = 25 

S^J|Sa$ftftV^tfx 'J 7 1/ f J-li)^ (03i«-fe^7 U 7 

[0 0 5 3] ±f3©*-3fclo©* ;: Ey7'Wttx las 
cs. h^[qiu:?tb-r4Kt:y b©!3tSSfi^"P. ^ 

ffi£fc.5®^l"<>l'* J ^ ^>^ft < b * 5 

50 1 6fl«C«MSft5. »fc«R*ft*^**» * 
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ft, 8#SI£ft;fc lOO^tVTWOW^* r# 

< j etl2tirr^©.** , J7'W (Array)fc4#-i!]$ft54> 

teiftgtkfe**^-' >iTKy YRVMSl^ (Bondin 
g Pad & peripheral Circuit) tf^tt^ftS. 

[0055] ±f32<@-r-=>©;*- : Ey:>'Wfci:> -zti-zii 

^©3-£©— JSifi&XLXyriZtix^ZZS^ 9 

#lR]©I?afl!lfc:Bu ±t3b'.» hW5falz?t\sX*>X7> 
7* (Sence Amplifier)tf|3m;*ft5. ±13-y-7":/» W© 
V— YWffiKDnMMt, Y^JJ* (SuVWo 

rd Driver)#iig£*x5. 
[0 0 5 6] ±i31o©7*W fcttv ±fft-4 0 9 6* 
©7- mi: 2 0 4 8*fr©*lii K» fabbWB-feiv*. 
£fifcJ;tK £#tft8Mtr«y r©f3it&M£&^>.fc5 
tC^ftSo ±I3©«t-5K:4 0 9 6*<DV— b'^tfl 6<I 
C0^^7l/-< fc#-gILTBae$ftS©T-x 
Wfctt2 5 6#©7-r*» (tf^-MS) ^ISIte. 30 
tiS. ±i3©<fc-5£2 0 4 8*t©*S*ftvM§lA s 

8<i©*:77Wfc#idb-ti2e£ti£©'tN i-ocdv 

[0 0 5 7] ±83 2-o©:TW ©^SP^lix *4>v 
-f©£«!lfc:fcJ\ ^©*HIBfc§£tt&*i37'Wi:&»tcig: 

it^nsHuia^-OD^^a-^^iiSbtx 7W3 

> r O (Array control V* -f > T7 — K r* 
-f^(Main Word driver)tfglte>^S. ±$&7U4^>> 

r*7-f ."tfBHtfeixS. ±137" W £«u ±i38#SI£ 

m*sEB$ns. ±e^-f >7-Hi»9-f/^ ±13 
^-Y>y- mfelgfij^o ±13/ >T7-mJ;Plfil 
t& i ©-y-^y- Ks^4>±ia8^g!i$*ifc-y-^Tv 
>r ^sii-rsipcffi^ns. ±i37 , w©±e&£ 

YtZJ-P (YDecoder) MYHRSf^M (YS 

driver) #§8:ttkftS. 
[0 0 5 8] lIBO^'ft^fi'SRAMlix pgJIIb 
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/tu-fe;i/S^-r5<t5tt-5*»©T-fes. ±f3©«fc 

fiffitft©* * /HEUWCKfl-fe-i- S V> t>® 5 7- H J"*- 

fQ-$-5feit!©&©T*fe5. ^©ia^fJy— mfct - 
S£fclcJt»K *13fe&ft<b&EI»>c>c>v HSig«fl5&gi 

[0 0 5 9] EI8Ctt, ZL<D&WKmzjr'(-)-$.v*M 

RAM©ffe©-^^E0a©|g^»SIflIS&B* s ^^^^t<' ,, *• 

[0 0 6 0] ^(OmB&mX^ VBBgenliW^-ir 

>-y-fcj;Dll^i"<;i'©VBB$^3F-&s. ::t< 
@^V<;i/i:v>-5©ttHii§3©«t-5K: b !) 5 V^HHrtW 
iaSft&VNfcv^&ifc-eii&tK V 1 fcV2fc«fc DP^W 
fcS5i£lH]ll&i:^*— ^*>7*llES©Sllffllt £ *> S«— 5t 
©; t» 7^tEEVB B &Jfcfi£-f S. 

[0 0 6 1] VNNgenli, 
E*MCjl&*HJ£l"<fl'©VNN 1 fcVNN2^4? 

-O*?)^ 2o©VNNgenl £:VNNgen2 
&J&fi£b-t:i3Vk-£\ 08itKVNN 1 tttM&ft/hS&eE 
tU VNN2tt-?flKtfc^TJtgifl?)^:#«tSffifc^ 
UT 2a»3©-b>^SBEVl' hV2" l^ADH^* 
^SilSSi:?-^— ^^>7*lHlE&©^JfflIt J: •? EES— 36© 
VNN 1 fcVNN2t§Mt54©T-fe5. 

[0 0 6 2] ^t^E'JT'f l/MCAlix !}#lC^Jf!SSnfeV> 

2o©id^a»<i* s ^ite.ti, ^n^ti©y-K 

±f32o©SffiVNN 1 i:VNN2©5-£l>-f*v-b*£3i 
Ztifr^Wy miI3©J:o*ta— Xfcx ^Ota-XI 
MOSFETtflSltfeH, VNN 1 i:VNN2©^-feV^ 

■r^^^fSl8«^^£©ftv^^fet^^^^Ux ^©t^m^st 

N 1 XttVNN 2 §ft$&$t5 %®-C-fe5. bfctfo 
^©^JfiWC-tt, ±13* -f «f^SW*s^HWfeh'J 

[0 0 6 3] EI9C&, i©^t#5^t?s'^S 

r AMci&w- e. rtajaffi^ii^cffe©-^^© 

IS$n«;v^is, iSSBE^HSSVPPGt^ ^ffiliES 
(OSC) 1 fc^-V— ^*>7"ial^ (Charge pump circ 
uit)2fc, V^HrVI?- (Level Sensor) 3i:tJ:5^ 
Jjg£ft5. ±i3^-r-^*>XlHlK2tt, SSiSESSlT- 
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&-?XMmE.&&£.2-&Zo £©}SSflEVPP#ffiM© 

^;Hr>;*lMfc&fTVv ±f3SBlg[5]E& 1 ©Srffc&Hfctt 
fcfciffll-rs. JtS«EEVPP#/3rg©iS«ECPJ 
^Si:^ffil!Jft&{f±$^ i£«ffVPP#<£T*5 

[0064] JtSBiiSaEE V P P fct, ±139- mwL? : 
©SIR V<M:HJ& bfci^SE V C H bT^SV^S: 

±IB^5SmVPPI±3. 5 V©<fc?&l^^ffitCl§5££ 
±13&g&SEEVCHfc*tbTsfc#fc:?^affifc 

j&j$bt*i^T\ ^5^«evppicS-5v^S^ 

SE^HKRGFP41M^^5. £©a¥SEEf6£ 
UKRGFPttx ^tllP'&Pf+^^SMOSF 
ETQ3 0fcQ3 1*?>&SSiS57— 08S^bT± 
iartSBSBEVDL (Xtt*HS«©SEVext ) fcgipfc 
bfcfi4aRpt?SbT> ±I3T Kl^MtfUaMOSFE 

t Qm© btv^mEEvthtffl^-r z>mm&ft£.tm 

5. dftfc«t»K Sm«ffVRHl±±fi3VDL (Xttfl- 20 
S$«BEVext ) + Vthfc^&£ftfc«BEi:£*l5. 
[0 0 6 5] Jg®ESS£lIE&RGPfciu ±!3iS5«ffVP 
P i:p3SBi6«BE V C H hom^m* ^iitz^i^&M^ 
bt OP >*;HM 0 S F E T Q 3 2 fc. ±13S 
sp®E V R H i:±I3FiSlSi!&«E V C H i: SMl&tt 
♦§ElK4i:k:«tD^$^ ±i3Mi&tiSlHlSI4©m* 
(I^^IBMO S F ETQ 3 2©^- hfc^l&SnS. 

&msm v rhc» b-c±i3rtaJ5Smm v c h#<s < & 

5-5i:-r5i:s u^i/^;ufc^<b1-SM^^fi!tbT± 
13MOSFETQ3 2©i£ffi<I£'.h£< b-tPo#£-SC 30 
S^SEEVRHC^b-C±I3rtSi5JiE«mV 

CH#i@5<&3-5i:-rsi:v A'f V^t^fttSif 
S^bT±f3MOSFETQ3 2©ffi^^^:t<b 

>7®&t £ d v c h £ *) btg < 

^7-K^WL©S^KStn5«iet:«fc-p-C 

* > ^am*5®T bx & 5 c i: vx- § 

5* & *7- mw L ©£*>±# D £ tifiX 

[0 0 6 6]^i'i'^^iEVBBIt fi«E|g£ 40 

iHii&vBBG£<fcDj&fi£$fis. ±i3&mm3&£iis§v 

BBGIi, ±13©<fc-5&fgiB®S& (OSC) BRVfr ■ 
— Pt£>7\9I& (Negative Charge punp circuit) 7 
fc x l/^;i/-fe>1f- (Level Sensor) 8 i: £ «fc t) 
*U ^*-^*>:7'lH]E&7tt> ±13$SiEIHS§6T-J&j££ 

£«EEfc$8£;*-es. iOttEVBBtfBrgoitE 
KS^<b$-&5 i ^ ±13 V^V-fe 8 IC J; t) l/^-b 
>^iM^Sffv\ ±13&M@i§6©i&ft£Ft3&$J£fBOT 

1-5. r>*»>* ftSffVBBtfmscfisatpj^i-s 50 
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±13&iSlHli£ 6 ^SVi&f^^-a-S «t -5 t-T5 *>©T-fc 

s. 

[0 0 6 7] ±13&SEEV BBtt, ±13?- mw 1 « 
©#SiR U bfc A«EE V NNt^ bTS&*H« 

lat^-Tidt, *7-m©#3S?«EVNN£-0. 
8Vggfci8:£bfcfee>, ±i3fi«EVBB(±-l. 2 
V©<fc?fe^tti$fc*tfemEfci9:;£<**t5. ±I3& 
g&SE V N N Ctt bTsfcfl-fc ft#j£D fc feSffifc© 
f£bT*5lATs iHb»5A«ffiVBBfcS-3lvt±13©PI 
«t»ip«£E^lHlSSRGFN*&^*^5. £©S*£ 
«ffi^l§ISSRGFNtt, ^«?SEInSN5 L +>^;i'S 
MOSFETQ 3 3i:Q3 4 iP&ftSlt? 7— IsJB&t: 
fl- b-tlHlS&©ga!l«(4V S S fegigt bfc K U ?. >W& 
triRntiSbTx ±137* H I'.XSiRfflM O S F E T Qm 

£SS££-tr5. Cl©^IS{f>JT-{is ±13©<fc-5£«ffiVR 
N£-0. 8V©J;^«ta«JEfc-r5t)©T-fe5. 
[0 0 6 8] ^SEES8£I!E&RGNB\ ±13ft«£EVB 
B i:±f3rtS& ASBE V NN fc ©mfcHS:!* & tlfc RT£J£in; 
ffHP£:bT©N?--\'>;M'SMOSFETQ3 5iu ± 

S3S*P«£ v r n t ±f3f*3SB amm V N N i; £g 5M 
®tf tsilKS 9 i: i >} ^J«* its ±i3g»if *IIh!E& 9 © 
^^^#±1314 OSFETQ3 5 ©7- h 
5. Sip«ffiVRN£#bT±!3ftSBii5mffiVNN#f& 

■^*^bT±f3MOSFETQ 1 5 ©i8fa<ES'.h# < 
bTPi#&-Sc$-&x gSpmEVRNfc*tbT± 
l3rtSi5amffiVNN#i^fitfi<Jfc^:§ < 
fc s D«>V-<;Hi^-flj1-5M^*^b-r±I3MOSF, 
E T Q 3 5 <Dt&&m$:*i% < b-CM#S-a$^5 J: -5 / 
t§iJ2f1-5*)©T-feS. 

[0 06 9] (Voltage regurator) 5 

a, &g&S8?i>&{fc*&£*t*:^SS®ffiVext SSItTx 
±!3^affi^lslS&R G P i: imiifeHE&C <t D ±I3rtgS 
|^JE«EVDL%^$^-S*)©T-$>S. £©£affif§ 
^0K5l±x ^B.-rbt»^&Si:^^^5^)©■C•li3&V^. ±§3 

ss^&^ii&sns^gBamvext tzzbrnfttzitzx 

^C-r5*»©T-feoT*«tV>. d©^tH:, ±§3©«t 
^ticiPS^gP«EVext &gip£b-C±f3l*3S&ii5®E 

^lHl8S5S^ltfc@-&T-*)x d©^«EVDLI±±|3-fe 

Tb*U^^3-^©rtSl5lflIK^±S3^Si5«mVext {C 
«t & EW££-£&£-5£ bt * *V^. 
[0 0 7 0] ±i3©«fc-5fc^*— ^^>7*[1IS2JH47 

•c-jf^snfeaJE v p p -?»v b b i±, tF^^a^icss 
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#&©;* * U tMfWUiis ft 5 i: <fc 5 tbft*):*£ fc 

[0071]o$b, 2WigSg$TM±±f3©«fc-5feJ£aEE 
®&RGP J f>RGN£rt-bT±f37-m©3IWt''< 10 

fc J; ») ifc&a<):*;t&$£gg&8^7- m©^*-S> 
y s» T'Xli^-f + — ^£ * s fe»©iJSt «fc ■o x± 
!3IHaiK:VPPi:VBBB:^g&-r5i) 5 x ±I3^«BEI1K 
RGP-£RGN©RT£l£irt£:bT©MOSFETQ 1 2 

*-5^fcfc3&5fc«), fiff-S©tffVCHtVNNS 20 
StS-rscttf-et?.. -eUTv VNNI4, VBBS4. 

[0 07 2] -ebt, ±f3©<fc?fci££ ! LRn£?£$dl© 
ifi^Jigtfa&SV>l±mif3©<fc-5 *— F©<£©MO S 
F E T*CJ&J$U -^n-etvCfSJgt: b 0 5 V^TS©*-* 
y^MOSFET&Mfllfcg^lU ta- XCfcSStR 

WPCi-at, «IB*lK«i:B«C««fla*ftIBft«< 
•TS «tatl^-rsii:ii J T-&S. 30 
[OO73]01Ottt x CCDSHBCfllS^'f^ 
MR AM©flkO-IUii0!l^lttrai-5 fcgXDifcJ&Eia^ 
ftTVS. 0;jsbfcV<*D'>7'KV;*;* hO— Xfl^/R 

a s ott-Fw btzmmisXT* vxm^o®. & 

ff tons . ±130 *f&©S!Rfi&ftfc J: *) imftMOi'* 
T— S H R WWMMB. V C C © <fc -5 W V 

5. *bt\ >7-mWLi)SI5]SSCD^flfemfiiVSS©«t 
5&D£l^;i/i»k#ffi«EVCH©«fc-5fen-f 
tc;fc-&±#s. c©7-m©&*>±#!)C«fc!K 40 

hUB l fc/B LCD-^tciis^nfe^^r y -femora 

[0 0 7 4] EI^b^V'»-b>^7 , >7 , ^'f 

^-KBLi/B LCDmElli 5 ^ bT l*3g&P?ffiaEE 
VBSGfcSaSmEEVCCClSl^oT^U 15135/31 

y5=-MOSFET*^b-C*i?Strv h&B 
L, /BL£rtg&SEVBSG®«k-5&D<>V'<;i/i;« 
^SBEVCCcDi^feD^V^HC-fSo >K C© 
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±l3VBSGCDi-5^7-b?' MESSfetSC^ 

mv^isfefeBu try h^oD^v^acisiais&o 

H V*3IJRJSM 0 S F E T Q m<D$&b&3tt b g V^SEE 
fcflKbT, ^^T-©y-^SS5S«iJ>$*S<fe©T-fe 

So 

[0 0 7 5] fe*S, *5A*tt«*YS©>W>'<*'fc' 

vmmzixzb., -KfWfcD^i/^uxai^-KBL 

©D«>i/^;i/As^-fe,±i)SS. Affirm Qfc:±i3-fe>X 
T>7 , ©ti4im^fcMJiSbfcV'^;i/lli) J SHS. friPS 
Affi*i^ I 0©^ffi bM^ttx 125* b&V^ -f >T> 
:7MA©ii*I»f£lC«fc»K r-^atWWCttVCC- 
iVSSOidft/W v^;i/fcDi>v^;i/©^^tiBb<t 

[0 0 7 6] ±i3©<fcdlCT7-K^©^tRV^l'*^ 
Jfe«{£i:U i3^+^^fc^$lxSP<>b"<;i'© 
itt&VBSG4+0. 5V©J;-5fcIE©atfc£bfci& 
A»*»S«BEVBSG#V— hH©i&>W 7" 

xmsi: bTWD$ns*»e>T f^i^mos f e 

T©bt^fitSEE*^<-rs^Stt3&V^ ^*tK -fe 
>7 , ^>7 > F VZk'r-a— ^©JS2I51^S^fiK-^S 
N**>*/WHM0 S FETfcHbS?S§7'n-fe;*fc: .fc D 

bfc<Sbv^ tfliam ©4)©^^©* **j«-*-s £ ii 

iftSS. ci©.fc-5&teb£vMif[®E (S&bgVMita 
BEiftO. 6VSK) ©t)©^fflv^*>, y— ^«tt**± 
i3©<k-5t+0. 5VOJ;5«iittfeS.v MaiSti 
■ot^aW?tb§V>fitSffi{±^0. 8VggCIii<T-# 

so-c^iBy-^n^w^sciii^-c-ts. ^©i&& 

±|3mEVBSG?&b'M>^SHliBfrs^ 
i:fc.k!K MOSFETffl7'D.-fe^7S'fl:»bTl ; 

[0 0 7 7] ±!3©J;-5t-y-^b'y>3;i'Ky— 

atitz&mmtw&L (ps^x;« i:©PNg!-&y 

Fi^<t-gs. o$b, ±i3PNgs^y-^assttN 
^nteiAD$nsaEK:^b-t:}iiaH»WK:*iiDt-s*» 

©•C-feDx ±13«Efe/J^<1-S^i:K:J:D^i-sy^ 

©am v p p bt±i3 b t vNfitamffl^^-^ «t#£E 

-Ttv«J;<. 03it«mBEVCC4S2. 5V©t§. ^£E 
SEVCHlii^3. 3Vggfc©<T£5. 
[0 0 7 8] ±!3©^Si50!li> i ?>lt^ns^«J»{4, T 
I3*J51D-C*feS. -Tfcto-fcs 
(l) «IS©9-mi:^S©Ky hili:©^^^ 
FW^jI^MO S F E TSVBBm^-V^^^^^&^S^ 

sntss^t^wm ±i3 , 7-m©!BiJR 
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<S&£bTfe£y-<:*-5y*MRAMtC*SV>-Z\ ±13«7 
l"<A'£©ft{ft£fe±ta7' K l^StRMO S F E T©* 

^tttt-c© u ««t#ms©«$£flmT tfe s .t -5 

I±§SS*@©Ir!± £ 0 5 £ i: 1 5 i: U 5 SbJUtffS e> 
[0 0 7 9] (2) ±&V^ m<Di?m&l"<)V}l± 

ISKf mt^;l£ft5ni>i^;i^©m(4l£©Sigi: 
bT* fci-X^I6&«J»fUfci:^ffi«:«SgSf^?)ffi-r 

iifc: J; !)ii^ra&T-©mS©«EEi^#nrt£CfeS fcv> 

[0 0 8 0] (3) J^KvhttODiSrWftMMglB 
©&&«{4i: U ±13'?- KH©^a»?W<^feASBE 

bfa©M^^fcttj6bTi3f£*+/v>*fc§:g 

[0 0 8 1] (4) ±IBTKl^^S^MOSFETis 
Tfcj&SiT,* •> :t;i^^XI±^ttStSfcfci|t«E©^ » 

[0 0 8 2] (5) ±E7Kl/XlS?MOSFET4s 

*U * i O±|B7'Kl'^®JRM0SFETfD*7«^i:*O 
U-*«ifc#ffiM©S^<Ifen ? fcfcS«fc5£±f37- F 

[0 0 8 3] (6) ±uv-Ym>nmiv^^ 
fcRigM >v-y>x^m&u®hxmm<D i 7- m© 

[0 0 8 4] (7) *«MMSS±fc^ J EU7»l/-rfta 
Stfflfc^fiJbT^U £**U7l"ffc:*fofcLT±i3 

^ a ±83 u -^^McDigiStfia t>ns v-» -5S!j»i»jf§ e, 

[0 0 8 5] (8) aWWtiS8ttfc**y7 , Wfe* 
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©&£«££*&£ bT*i^ ±B4W03nfc** 
. Opt^>J7H , tcMlSbT±g3SStii50ffl*«m©3 

S?&#S©|S|±£Eia d bifiX § S i: i^S&JHtffS fcft 
£. ... 
[ 0 0 8 6 ] j*±**M9#J:.!) feSitfeSgES^flifc: 

io ^nst.©T-tt&< % ^©gg^&iftbfev^H-eai 

B Xtt V N N £ GESHCO U^JlstztSSZ-t Z> fc© 

bfc 2 -5© v-^Hr >y-&m^ 5 4>©©flk - 1 O© 

1*^ ±I3V 1 fcV2fc«tS^MIlli&Sy t ^^-^> 
riiISS©r^S«J*:l6#SiJffll &ff ^ t»©T-feoT* 

[0087] ^^"^y *SR AM£#|f£-r3#IIIS&© 

20 ^sum^©n , T'>h^j5isii, a^©^a5?&sife 

fcS^fci)ST-#S. tu!309©^SffiiaKJ±x MfttfH 
BIBfc RjgigJrU&^i: bt©M O S F E T fc£fflV>5 %> 

s F e T.£je*>« *.©^a^©^us^s§* 1 5 ^ 

2V:*- 5 V^SRAM©AtH*-f 
'flis ^>^O^DRAMKl^il5?fl&4>©x fe5V^ 
li^ W^ttaK«jS$nfc*)©^?i^©^H5BS^ 

[0 088] 

6«j!&4)©CJ:^Tl§«.Ji5S{;*S@#fcl!iWrfvK. T 

i3©a&-efc*. ^-&fc-&> ss»©7-mtm»©tr 

» hUt<D&ttfZT H U^MJRMO S F E T£Vg3m* 
/^s^^ 4» & & s&&©*y ^ y * §L* U •fe;nb s ^ 

D^V^;i/«t ?) i<g<i8^bT3feS^-f ^-5 s>*SRA 
MK:*3V>-C, ±B3«7-Kia©^31^^'<;i/fc±l3t:s'K 
d * l^^;i/t©m{4M*±i37' K l^^S 

40 &iMosFET(D*7yimx-<DV-t?nmifimM<Dm,m. 

• #ft©2fe^ lK^I±§SS#g©lRj±£l2Sc:fc#-C-# 
[Hii©«*feKiH] 

[Bll] ro|£l!Sfc{|5^t ^^IRAMO-^iS 

[02] 0i©v^;u-b>-y-©-nssfifij5fe^-r0^iat- 

[03] iOj6WCi5^t^ V^SRAM©«IBS1& 
50 ff*i5iW1-Sfc«)©iga&0T-fe5. 
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[04] Z.OfmiZVhZm-X >^lRAMO-^ffi 
[05] CO^CI5^tifi'SRAMO^€'J 

[06] c:o^wt^5Huia©<t-5&rta5i^ffii5iKtfis 

47*5 h0tfc5o 

[07] £©$PJ3#mS*x3*''f:>-^*§JRAM& 
gfclB-*3fe«>©&lB&W 7>> h0T*fe5. 
[08] uCD^tlS^ y^IRAM©ffe©- 

[09] ^OJSKCIS^ y^SRAMCSflt?. 

ft* rt^mffi$s£0B&©te©-^0flfc^0B&0"efc 

So 

[01] 



HI 




[03] 
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[010] COIgiBfc^S^^ v*MRAM©flfa© 

[^©Sira] 

MCA, MCA l~MCA4—pt^ W SWD 1 
«.*7— H Ml~M6-V'<;i/i'7 h^MOS 

FET, MSl~MS6"4'J$>^©7>fi'fMO 
SFET; Q 1~Q3 5— MOSFET, 1-VPPfl 
^S0Kx 2-VPPffl^^-^7P>7 , lHlBS, 3 -VP 

10 JSdlE&x 7— VBBfflf^- Vi£y7W&* 8—VBB 
JBW*»'-fe>'t>\ RGFP, RGFN-SflEg£lHl 
BS, RGP, RGN-^«BE0E&s DWELL-ggV^ 
$OnS!>x^g% pWELL-pS^i^S, n 



[02] 




H 
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[84] 



[05] 



BBS 



VCH , VOL VBB WN 



DmmWSL 



vss 



ii 



ITS © vSTnS 59 © EJ] 



^ T v 





[H6] 



[07] 




16 



15 



10 



[09] 




EZDCZICDCZICZI 

BBBBBBBB 

□□cua 



IBBI 

ICZJCZll 

HBBB 



CZ3CZ3CZ3 
OC3C3 




Sub-Word Driver 
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